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AVAILABILITY OF TECHNICAL INFORMATION
ON AIR COMPRESSORS FOR PLANT AIR APPLICATIO
N

stan Nowa cki, Proje ct Engin eer
Engin eerin g Depa rtmen t, Cleve land Dist
rict
Repu blic Steel Corp oratio n, Cleve land,
Ohio

INTRODUCTION
Until the late 1950 's the lubri cated recip
rocat ing
air comp resso r domin ated the field . Tech
nical informa tion was ample and easil y avail able.
Occa sionally, the lubri cated slidi ng vane mach
ine has been
used. Only for speci al appli catio ns were
non-l ube
recip rocat or or liqui d ring mach ines being
deplo yed.
This fairl y stabl e situa tion has chang
ed radic ally
in the last 15 years . Some well known
but semidorma nt conce pts have been revit alize d
and new concepts have been devel oped. As a resu lt,
by the mid
1970 's the follow ing mach ines have been
added to
the comp resso r famil y: centr ifuga ls in
the capac ity
range which makes them appli cable for
plant air
servi ce, oil-fl oode d twin screw , oil-fl
oode d slidi ng
vane, dry screw , singl e screw , conic al
screw , and
more recen tly the powe r-slid e type of
the oilflood ed twin screw .
Withi n the same time frame ,
and acces sorie s have becom e
advan ced, more comp lex, and
prone to misa pplic ation and

throu gh 1975. Revie wed were gener al circu
latio n
techn ical maga zines and two volum es of
Purdu e Compress or Techn ology Confe rence Proce eding
s, 1972 and
1974. The searc h did not cover textb ooks,
data
books or manu factu rers' bulle tins.
For sever al years , this write r has scann
ed metho dically twelv e techn ical trade maga zines
for the informa tion menti oned above . Asso ciate s
in the
engin eerin g profe ssion were asked to pass
on to him
all items of liter ature on air comp resso
rs notic ed
in the maga zines and journ als they recei
ve. Contacts in the comp resso r indus try were
asked thesa me
favor . Many comp lied with this reque st.
Addi tiona lly, the write r visit ed Repub
li~ Stee l's
Resea rch Libra ry and the Cleve land Publi
c Libra ry,
searc hing meth odica lly throu gh some of
the volum es
and rando mly check ing many other s.
No perso nal discr etion was exerc ised in
selec ting
the infor matio n for this study . All items
found by
this write r, his fellow engin eers and
his conta cts
in the comp resso r indus try, were inclu
ded in the
bibli ograp hy.

comp resso r comp onent s
more dive rsifie d, more
quite frequ ently more
malfu nctio ning.

This impre ssive varie ty of equip ment on
the marke t
offer s exce llent oppo rtuni ties to comp
resso r users .
Howe ver, in order to take advan tage of
these oppor tunit ies the need arose for an effic ient
flow of
infor matio n betwe en all secto rs of the
comp resso r
comm unity.

SECTION I - SOURCES OF INFORMATION
The follow ing sourc es of infor matio n have
been
ident ified :
A.

The avai labil ity and the chara cter of
the infor mation which can be iden tified , will be
discu ssed and
analy zed in this prese ntati on.

l.
2.
3.
4.
5.
6.
7.

SEARCH FOR INFORMATION
A searc h has been condu cted for infor matio
n which
could be of prac tical and readi ly appli
cable value
to comp resso r users . Conc urren tly, the
write r
probe d very scrup ulous ly for any kind
of feedb ack
from the users of comp resso rs. This feedb
ack would
be of param ount prac tical value to the comp
resso r industr y, to univ ersit ies and to resea rch
estab lishments , by indic ating to them the genui
ne inter ests
and dilem mas of the users of comp resso
rs.

The publi catio ns which lead in cover age
of
comp resso rs are liste d here in alpha betic air
al
order :

B.

The publi catio ns which occas ional ly inclu
de informa tion on air comp resso rs are as follo
ws:
1.
2.
3.

The searc h has cover ed the five year perio
d, 1971
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Chem ical Engin eerin g
Comp ressed Air Haga zine
Facto ry
Hydr aulic s & Pneum atics
Plant Engin eerin g
Power
Purdu e Comp ressor Techn ology Confe rence
Proce eding s

Comb ustion
Elec tric World
Instru ment Techn ology

4.
5.
6.
7.
8.

Iron Age
Iron and Steel Engineer
Lubricatio n
Maintenan ce Engineerin g
Power Engineerin g

No attempt was made to indicate in the preceedin g
lists the number of separate articles attributed to
each of the publicatio ns. To do so, could be to
some degree meaningle ss and unfair, and I suggest
that caution be exercised in classifyin g the usefulness or the value of an informatio n source solely
on the basis of the number of articles published ,
recognizin g that some articles are short and very
general in nature, whereas others are very detailed
and extensive .
Occasiona lly, a single article can represent amajor
offering to compresso r users, for example the work
of Charles W. Gibb.s, a reprint from Compresse d Air
Magazine, ref. (11).

related informatio n. It can be expected that the
editors of technical magazines and those affiliated
·with compresso r manufactu rers will form the front
line. However, it is equally important that other
sectors of this community contribut e their share of
input.
The actual state of affairs is far short of these
expectatio ns.
Following is a breakdown of the bibliograp hy, listed by the affiliatio n of the authors. An author is
credited with one (1) article for each of his presentation s irrespect ive of the subject or extent.
A co-author is credited with one-half (0.5) of an
article when different affiliatio ns are evident.
When the co-author s have a common affiliatio n, one
(1) article is credited to all of them.
Affiliatio n of the Authors and the Number of Articles Credited to Each Group of Authors - Five Year
Period, 1971 through 1975:

A case of a different nature which can serve as an
example of a single entry represent ing a notable
contribut ion to compresso r literature can be seen in
the comprehen sive article authored by E.A. Baniak
in Lubricatio n, ref. (23).

2. Compresso r Manufactu ring Companies
3. Universit ies
4. Research Establishm ents
5. Compresso r Users, Industria l
6. Compresso r Users, Utilities
7. Engineerin g and Construct ion Firms
8. Consultan ts
9. P.E.
10. Emeritus
11. Suppliers of Lubricant s
12. Manufactu rers of Instrumen tation
13. Manufactu rers of Air Filters
14. Manufactu rers of Heat Exchanger s
15. Manufactu rers of Safety Valves

In still other cases, an article can be relatively
short but very valuable to the scientific community
and to the operators of compresse d air systems, for
example one can cite as such, the work of Prof.
Vladimir Chlumsky of Makerere Universit y, ref. (53).
Prof. Chlurnsky presented this paper at the 1972
Purdue Compresso r Technolog y Conferenc e.
On many occasions even a relatively brief item of
informatio n can be of a great practical value to
many of the readers. An example: William O'Keefe's
column in Power magazine concerning air compresso r
valve failures, ref. (39).

3

1.5
1
1

2
2

1
0
0

1.

Editors are represente d by 15 authors and one
co-author .

2.

Those affiliated with compresso r manufactu ring
companies , listed by company affiliatio n, contributed as follows:

Conclusio ns Stemming from Section I:

2.

1

1.5
0

More Detailed Informatio n with Reference to the
Preceedin g Listing for the Same Five Year Period

In total, sixty-one (61) articles on the subject of
our current interest have been found. All of these
are listed in the bibliograp hy, and serve as the
basis for the considera tions which are shown in
Sections II and III of this presentat ion.

1.

15.5
30
1.5

l . Editors

Ingersoll- Rand Company
Joy Manufactu ring
Allis-Cha lmers Company
Worthingt on Corporatio n
Chicago Pneumatic
Davy Compresso r Company
Elliott Company
Schramm, Incorpora ted

Insofar as the sources of informatio n are concerned, these are ample, offer a wide variety
of presentat ions and reflect diversifie d editing approache s. This balance seems to be in
harmony with the needs of readers, and can be
classified as sound and practical .
The emergence of the Purdue Compresso r Technology Conferenc es, and the resulting proceedin gs
represent s a significa nt contribut ion to all
sectors of the air compresso r community .
Purdue's program initiated in 1972, offers an
excellent forum for presentat ions which are too
specialize d for general circulatio n press media.
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3

1
1
1
1

3.

Contribut ion of Universit ies: Professor
Vladimir Chlumsky, Makerere Universit y, Kampala,
Uganda, author, ref. (53), and Dr. V. H. Larson,
Cleveland State Universit y, Cleveland , Ohio,
co-author , ref. (19).

4.

Contribut ion of Research Establishm ents:
Walter w. von Nimitz, Southwest Research Institute, San Antonio, Texas, ref. (59).

5.

Contribut ion of Compresso r Users, Industria l:

SECTION II - AFFILIATION OF AUTHORS
It is highly desirable that all sectors of the compressor community contribute to the generatio n of

15 Articles
5
3

This writer, Republic Steel Corporation , Cleveland District, author, ref. (61), and Richard
Ostrowski, Republic Steel Corporation , Chicago
District, co-author, ref. (22).
6.

7.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Contributio n of Compressor Users, Utilities:
None.
Contributio n of Engineering and Constructio n
Firms: R. W. Abraham, The Badger Company, ref.
(2), R. F. Neerken, The Ralph Parsons company,
ref. (4), and R. w. Foster, commonwealt h Assoc.
Inc., ref. {5).

The contributio n of the other affiliation groups is
equally modest or none at all.
Conclusions Stemming from Section II:
D.
1.

2.

The editors of technical magazines and the
authors from a few compressor manufacturi ng
companies were the only ones who contributed
significant ly to the generation of compressor
literature.

9.

SECTION III - SUBJECT COVERAGE
Considering the very unbalanced situation which was
observed with reference to the affiliation of
authors, i t should not be surprising to find the
same state of affairs in the area of subject coverage.
In this section, each article is not necessarily
rated as one entry; instead, when a presentatio n
covered two or more subjects, or when it consisted
of clearly defined distinct parts, each subject or
part was rated as a separate entry.

Air Compressors and Related Issues, Information
of a General Character
1.
2.

B.

4
6

Air Compressors , More Specific Information

1.
2.
3.

4.
5.

n.
c.

Air Compressors
Related Issues

Compressors ,
Compressors ,
Compressors ,
Compressors ,
Compressors ,
Compressors ,

Various Types
for Oil Free Air
Screw Type
Centrifugal
Reciprocati ng
Other Types

Compressor
Compressor
Compressor
Compressor

Selection and Application
Foundations
Operation (Recips.)
Maintenance (Recips.)

2

1
1
1
2
3
2

2
1

Compressor Installatio n
Centrifugal s, Operation and Maintenance
Condensate Removal, Oil Free Air
Intercooler s
Aftercooler s
Closed Loop Cooling Systems
Safety Valves
Check Valves for Centrifugal Air Compressors
Operational Dependabili ty of Air Systems
Based on Centrifugal Air Compressors

The information of general character is more
than ample. The information describing various
types of air compressors is adequate. However,
i t is restricted to selected types of compressors and some of the machine types are not even
mentioned.

2.

Most vital to all sectors of the compressor
community would be the information related to
the specific issues. This information is very
scarce and several very essential subject areas
were not given any attention at all.

GENERAL CONCLUSIONS
On the basis of this study, the following general
conclusions can be reached with reference to the
scope of this undertaking as outlined at the beginning of the presentatio n:
1.

At least seven (7) technical publication s have
an active interest in the subject area of air
compressors .
The input of the editors is noteworthy and the pages of these publication s are
open to prospective writers.

2.

The input of some compressor manufacturi ng
companies is very significant and valuable.
Unfortunate ly, only a few of the companies contribute to this program. Others give only
little contributio ns or none at all.

3.

Very disappointin g is the finding that only a
meager input can be credited to the follow~ng:

Related Issues, More Specific Information
1.
2.
3.
4.

1

1.

7
1
7
5
2
0

3
1
1
1

Conclusions Stemming from Section III:

The Listing of Subject Coverage, Five Year Period,
1971 through 1975

A.

3
4

Related Issues Lacking coverage
1.
2.
3.
4.
5.
6.
7.
8.

All other sectors of the compressor community
produced very modest contributio ns. The typical
contributio n of any of these sectors is shown
by one (1) or two (2) papers in a five year
period.

Compressor Lubrication
Compressor Controls (Centrifuga l)
Instruments and Components
Reciprocals , Air Valve Problems
Operating Problems, Various Types
Corrosion
Protective Coatings
Pulsations and Vibrations
Oil carryover
Explosion Hazard
Safety, General
Air Receiver
Air Filtering, Practice
Noise, General
Noise Abatement
Costs, Recips. and/or Centrifugal
Costs, Other Types

3

1
1
1
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9.

Universities
Research Establishments
Compressor Users
Engineering Firms
Manufacturers of Components and Accessories
4.

5.

6.

Subject coverage is very unbalanced and unsound.
The availability of the most needed information
is very limited. Many of the vital issues did
not get any attention at all in the five year
period which is covered by this study.

10.

"Synergistic Coatings", April, 1975.

11.

C. W. Gibbs, "Maintenance of Reciprocating
Compressors", reprint 1975.
ELECTRICAL WORLD

12.

There are valid and obvious reasons why this
information gap cannot be filled in by the
editors of technical magazines or by compressor
manufacturing companies. This program would be
beyond their scope of activities.

13.

"Drop-in-Place Compressors Speed Startup",
February, 1972.

14.

B. B. Forristall, "Absolute Filtration Widens
Plant Uses for Centrifugal Compressors",
April, 1973.

15.

Gary M. Rekstad, "Inroads for Oil-Free Air",
February, 1975.

16.

"Still Troubled by Air Compressor Noise?",
December, 1975.

Will they?
SUPPLEMENTARY NOTE
Keeping up to date with the progress in compressor
technology is one of the work assignments of this
writer within his area of responsibilities in the
Cleveland District of Republic Steel Corporation.
So, the groundwork for this study has been performed largely within the area of the company's
activities. On the other hand, the views expressed
in this presentation and the conclusions reached,
represent the personal opinions of this writer.

HYDRAULICS & PNEUMATICS
17.

"Air System for Profit-Making Designs",
April, 1971.

18.

v. V. Jeste, "Are Your Compressors Overworked?"
December, 1972.

19.

N. R- Stull in consultation with V. H- Larson,
"Air Compressors, Conditioning, Costs, and
the Crunch", a series of articles which began
in the June, 1975 issue.

BIBLIOGRAPHY
CHEMICAL ENGINEERING
M. H. White, "Surge Control for Centrifugal
Compressors", December 25, 1972.

2.

Robert W. Abraham, "Reliability of Rotating
Equipment", October 15, 1973.

3.

Ronald P. Lap ina, "Can You Rerate Your Centrifugal Compressor?", January 20, 1975.

4.

Richard F. Neerken, "Compressor Selection for
the Chemical Process Industries", January 20,
1975.

"Utility switches to Centrifugals for Station
Air", March 1, 1971.
FACTORY

Instead, the following are destined to generate
the information which is most needed: Universities, Research Establishments, Compressor
Ussrs and Engineering Firms.

l.

"Synthetic Compressor Lubricants, September,
1974.

INSTRUMENTATION TECHNOLOGY
20.

W. s. Buzzard, "Controlling Centrifugal Compressors", November, 1973.
IRON AGE

21.

IRON AND STEEL ENGINEER

COMBUSTION

Richard Ostrowski and G. J. Fink, "Compressed
Air System Deficiencies and Maintenance",
J1.1ly, 1971.

R. W. Foster, "Steam vs Air for Sootblowing",
August, 1973.

LUBRICATION

22.

5.

"Assembly Operation Thrives with Computer
Control", December 22, 1975.

23.

CmlPRESSED AIR
6.

G. M. Diehl, "Think Quiet", reprint 1971.

7.

Ward L. Luther, ''The Ecology of an Air Compressor", August, 1972.

8.

David E. rocco, "Fundamental Principles for Designing Soil-Based Reciprocating Compressor
Foundations", November, 1973.

E. A. Baniak, "Compressors-!, Principles and
Types" and "Compressors-II, Applications and
Lubrication", January-March, 1973 and
April-June, 1973.
MAINTENANCE ENGINEERING

24.

351

Fredrick E. Torala, "Filter Inspection and
Maintenance", 1972.

PLANT ENGINEERING

Compre ssor Piping , Octobe r, 1975.

25.

"Packa ged Air Compr essors" , Novemb er 26, 1971.

47.

26.

G. L. Taft, "Don't Overloo k the Air Receiv er",
May 18, 1972.

W.O.K. , "Sootbl owing System s Head the List",
Novemb er, 197 5.

48.

John Johnso n, "Funda mentals of Managi ng Air
System s in Indust rial Plants ", The 1975 Energy
Manage ment Guideb ook.

27.

Leonar d Basaj, "How to Size an Air Compre ssor",
June 15, 1972.

28.

Gunter Weise, "Contr olling Centri fugal Compresso rs", August 24, 1972.

29.

30.

31.

32.

POWER ENGINEERING
49.

Leonar d Basaj, "Selec ting Compre ssor System
compon ents", Septem ber 21, 1972.

PURDUE COMPRESSOR TECHNOLOGY CONFERENCE PROCEEDINGS

T. Caffre y, "Check ing Actual Air Compre ssor
Capaci ty", Octobe r 19, 1972.

50.

G. M. Diehl, "compr essor Noise Contro l", 1972,

p. 60.

T. J. Quinn, "Contr olling Centri fugal Compre ssor Noise" , April 4, 1974.

51.

Richar d L. Dunn, "Rotary Screw Air Compre ssors", May 16, 1974.

Arthur R. Waster , "Design of a New Recipr ocating Compre ssor Line", 1972, p. 90.

52.

Gordon L. Taft, "Selec tion and Applic ation of
the Indust rial Screw Compr essors" , 1972,
p. 306.

53.

Prof. Vladim ir Chlums ky, "Fire and Explos ion
Preven tion in Compre ssed Air Plants ", 1972,
p. 442.

54.

J. B. Vander Kelen, F. King, M. L. Batch, "Compresso r Lubric ation", 1974, p. 95.

55.

David E. Iocca, "Air Piping Design for Reciproc ating Compr essors" , 1974, p. 140.

56.

George M. Diehl, "Sound Power Measur ements
on Large Compre ssors Install ed Indoor s - Twosurfac e Method ", 1974, p. 230.

57.

Dr. Ghanshy arn C. Patel and Joseph Piersim oni,
"Develo pment Refinem ent of the High Perfor mance Rotary Oil Floode d Compr essors" , 1974,
p. 258.

33.

Richar d G. Kent, "Monit oring Compre ssor Performan ce", octobe r 31, 1974.

34.

Ernest B. Cunning ham, "Innov ation in Air
Compre ssion", June 26, 1975.

35.

James F. Hendri cks, "Under standin g Centri fugal
Air Compr essors" , Novemb er 13, 1975.
POWER

36.

W. H. Vedder , "How to Select an Air Compre ssor
Capaci ty Contro l System ", Decemb er, 1974.

William O'Keef e, "Air System s: More Centri fugals, Dryer Air", Novemb er, 1971.

37.

William O'Keef e, "Compr essing Air for Indust ry
and Utilit ies", April, 1972.

38.

Lloyd M. Polent z, "Make Your Pressu re Tests
Safe, Effect ive", Februa ry, 1973.

39.

William O'Keef e, "How Can We Preven t AirCompre ssor Valve Failur e?", March, 1974.

58.

Henry Van Ormer, "Rotary -Screw Compre ssor
Improv ements are Contin uing", Octobe r, 1974.

Lon E. Rempfe r, "100# Air ... Centri fugal or
Recipr ocating ?", 1974, p. 266.

59.

Walter W. von Nimitz , "Relia bility and Performan ce Assura nce in the Design of Recipr ocating Compre ssor Instal lation s", 1974,
Part I, p. 329; Part II, p. 337.

60.

Dr. Arthur M. Seligm an, "Full Automa tion of
a Big Air Compre ssor Plant" , 1974, p. 352.

61.

Stan Nowack i, "Air Compre ssors for Plant-P .ir
Applic ation, Most Appare nt Problem s and
Sugges ted Solutio ns", 1974, p. 360.

40.

41.

William H. Vedder , "Packag ed Compre ssors Offer
saving s", Februa ry, 1975.

42.

William M. Kauffm ann, "Audit Your Air System
to save Energy ", May, 1975.

43.

H. A. Van Ormer, "Right Select ion and Instal lation Choice s Improv e Rotary- Screw- Compre ssor
Result s", July, 1975.

44.

Don Lohse and Gordon Taft, "Puttin g compre ssor
Heat Energy to Work", August , 1975.

45.

Alton P. Swett, "How Much Oil Is In Your Air
System ?", Octobe r, 1975.

46.

David E. Iocca, "Simpl e Measur es Preven t
Resona nce and Other Troubl es in Recipr ocating -

352

